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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )El Responsive to communication(s) filed on 15 May 2001 . 
2a)D This action is FINAL. 2b)M This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
Disposition of Claims 

4) ^ Claim(s) 1-21 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) E3 Claim(s) 1-21 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) S The drawing(s) filed on 15 May 2001 is/are: a)^ accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

1 1) D The proposed drawing correction filed on is: a)D approved b)D disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

a>n All b)D Some*cO None of: 

1 .D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application). 

a) D The translation of the foreign language provisional application has been received. 

15) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 
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DETAILED ACTION 

1 . The enclosed detailed action is in response to the Information Disclosure Statement 
submitted on August 20, 2001 and the Application submitted on May 15, 2001. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 4-10 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

4. Claim 4 recites the limitation "the circuit" in Lines 2 and 3. There is insufficient 
antecedent basis for this limitation in the claim. 

5. Claim 8 recites the limitation "the write buffer" in Line 2. There is insufficient 
antecedent basis for this limitation in the claim. 

6. Claim 13 recites the limitation "the fourth bus" in Lines 5 and 8. There is insufficient 
antecedent basis for this limitation in the claim. 
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Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
(e) the invention was described in- 

(1) an application for patent, published under section 122(b), by another filed in the United States before the 
invention by the applicant for patent, except that an international application filed under the treaty defined in 
section 351(a) shall have the effect under this subsection of a national application published under section 122(b) 
only if the international application designating the United States was published under Article 21(2)(a) of such 
treaty in the English language; or 

(2) a patent granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that a patent shall not be deemed filed in the United States for the purposes of this 
subsection based on the filing of an international application filed under the treaty defined in section 351(a). 

8. Claims 1-2 and 4-21 are rejected under 35 U.S.C. 102(e) as being anticipated by Leung 
(USPN: 6,415,353). 

Regarding claim 1, Leung discloses a high speed DRAM comprising a DRAM memory (Figure 
1, References 0-63); a cache memory (Figure 1, Reference 187); a read register coupled between 
the cache memory and the DRAM for transferring data from the cache memory to the DRAM 
memory (Figure 1, Reference 188; C 8, L 62-65); a write register coupled between the DRAM 
memory and the cache memory, for transferring data from the DRAM memory to the cache 
memory (Figure 1, Reference 189; C 8, L 65-67; C 9, L 1-2); a first bi-directional data bus set 
coupled between the cache memory and both the read register and the write register (Figure 1 - 
first bi-directional bus is comprised of the signal means used to transfer data between the cache, 
Reference 187, and the read register, Reference 188, and the signal means used to transfer data 
between the cache and the write register, Reference 189); a second data bus set coupled between 
the read register and the DRAM memory (signal means coupling References 0-63 to Reference 
188 in Figure 1); a third data bus coupled between the DRAM memory and the write register 
(signal means coupling References 0-63 to Reference 189 in Figure 1). 
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Regarding claim 2, Leung discloses a single port SRAM (C 8, L 8-62). 

Regarding claim 4, Leung discloses a sixth data bus (signal means coupling Reference 188 to 
Reference 190 via References 191,192) coupling the read register to a data output from a circuit 
(Figure 1, Reference 190), and a seventh data bus (signal means coupling Reference 189 to 
Reference 190 via Reference 194) coupling a data input to the circuit to the write register. 

Regarding claim 5, Leung discloses an eighth data bus, (signal means coupled to Reference 192 
and 193, which effectively couples the write register to outside data busses DQ[31 :0] when 
Reference 193 couples signal DB[255:0] to Reference 189), which couples the write register to 
outside data buses (Figure 1, DQ[31:0] coupled to Reference 190). 

Regarding claims 6 and 1 0, Leung discloses a multiplexer switching between inputs received 
from the sixth data bus from the read register and the eighth data bus from the write register and 
outputs data on a ninth data bus coupled to outside data busses (Figure 1, Reference 192, outputs 
data to outside DQ[31 :0] via References 191,190). 

Regarding claim 7 and 9, Leung discloses a read buffer coupling the read register to the DRAM 
memory through a tenth bus (Figure 1, Reference 172). 

Regarding claim 8, Leung discloses an eleventh data bus coupling the DRAM memory to a write 
buffer which is coupled through the third data bus to the write register (Figure 1, Reference 171). 
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Regarding claim 11, Leung discloses data flow through the bi-directional bus in a first direction 
from the cache memory to the read register, and data flow through the bi-directional bus in a 
second opposite direction from the write register to the cache memory such that opposite 
direction data flows share the same bi-directional data bus in different cycles [clock cycles] (C 9, 
L 3-7 - the cache is a single port cache and thus data can only be either read or written in one 
clock cycle). 

Regarding claim 12, Leung discloses data flow from the read register to the DRAM memory (C 
10, L 25-44 - cache write-back) in a first cycle and data flow from the DRAM memory to the 
write register in a second cycle to share access to the DRAM memory in different cycles (C 10, 
L 45-50 - replace old cache data for a cache miss). 

Regarding claims 13, 19 and 21, Leung discloses for a read miss operation, a new set of data is 
retrieved from the DRAM memory to replace the old data in the cache memory and also sent to 
outside data buses through an output read buffer (C 10, L 25-64) and during a first cycle of data 
flow (first cycle comprises time period for transferring data to Reference 192 from Reference 
187 for a read), data flows from the cache memory through the first and fourth buses (fourth bus 
is signal line output from Reference 188 to DA[255:0]) and is latched into the read register (C 9, 
L 55-59) and data coming from the DRAM memory are latched into the write register through 
the third bus (C 10, L 45-49) and in a second cycle (second cycle comprises time period for 
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transferring data from References (0-63) to Reference 189), the directional flows of the data are 
reversed through the first and fourth buses and also through the third bus. 

Regarding claims 14, 20-21, Leung discloses for a write miss operation, a new set of data are 
written into the cache memory to replace retired data, partly from outside data buses via a write 
buffer and the rest of the data are from the DRAM memory and these data are merged in the 
write register (C 10, L 65-67; C 1 1, L 1-43). 

Regarding claims 15 and 17, Leung discloses for a read hit operation, transferring data 
nondestructively from the cache memory through the read register to an output read buffer via a 
multiplexer and according to a column address, wherein only a portion of the data are transferred 
to outside data buses (C 9, L 55-67). 

Regarding claims 16 and 18, Leung discloses for a write hit operation, a new set of data is 
transferred to the cache and overwrites a portion of the old data therein (C 10, L 1-24). 

Claim Rejections - 35 USC § 103 
9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 1 02 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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10. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Leung (USPN: 
6,415,353). 

Leung discloses the limitations cited above in claim 1, however, Leung does not disclose a 
multiplexer coupling the cache memory to either of the read register or the write register and a 
fourth data bus for coupling the multiplexer to the read register and a fifth data bus for coupling 
the multiplexer to the write register. However, it is known in the art to couple elements 
individually to a multiplexer via separate buses and to couple the elements to a device via the 
multiplexer. This structure provides a simple control mechanism for allowing two elements to 
share a signal line coupled to a device. Leung does not explicitly disclose control means for 
sharing the bi-directional bus. Hence, it would have been obvious to one of ordinary skill in the 
art to provide a multiplexer coupling the cache memory to either of the read register or the write 
register and a fourth data bus for coupling the multiplexer to the read register and a fifth data bus 
for coupling the multiplexer to the write register for the desirable purpose of providing a simple 
means for ensuring only one element has access to the shared bus. 

Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Dosaka - USPN: 6,347,063 - read and write buffer cached DRAM system, Figure 9. 
Hsu - USPN: 6,295,593 - read and write buffer cached DRAM system, Figure 5. 
Ohtani - USPN: 6,157,973 - read and write buffer cached DRAM system, Figure 4. 



Application/Control Number: 09/855,240 
Art Unit: 2187 



Page 8 



12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kimberly N. McLean-Mayo whose telephone number is 703-308- 
9592. The examiner can normally be reached on M-F (9:00 - 6:30) First Friday Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Do Yoo can be reached on 703-308-4908. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-746-7329 for regular 
communications and 703-746-7240 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number ii 703-308-2100. j 




Kjmberly M. McLean-Mayo 
TExaminer 
Art Unit 2187 



KNM 



November 25, 2002 



